Altered function in the limbic-cortical-striatial-pallidal-thalamic (LCSPT) circuit has been implicated in the pathophysiology of major depressive disorder (MDD). This study evaluated volumetric differences in subcortical volumes between depressed subjects with MDD (N ¼142), subjects with MDD in remission (N¼ 72), and healthy controls (N¼ 169). Participants underwent magnetic resonance imaging (MRI) scanning, and subcortical volumes were extracted using FMRIB's Integrated Registration and Segmentation Tool (FIRST), University of Oxford, UK. The depressed MDD subjects exhibited significantly smaller volumes in the bilateral thalamus and hippocampus compared to control subjects, and the differences in the bilateral thalamus remained significant after controlling for total intracranial volume. In a smaller subset of healthy controls and depressed MDD subjects matched to the remitted MDD subjects, significant differences in volume were observed across groups in the bilateral thalamus, as well as the right lateralized caudate, hippocampus, and pallidum; these were primarily accounted for by differences between the depressed MDD subjects versus both the remitted and healthy subjects, though none of these changes remained significant after controlling for total intracranial volume (TIV). Volumetric reductions in the thalamus and hippocampus may contribute to dysfunction within subcortical-cortical networks, consistent with previous evidence of metabolic and hemodynamic abnormalities in these regions in MDD.
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Introduction
Major depressive disorder (MDD) is a potentially debilitating psychiatric disorder characterized by feelings of guilt, anhedonia, and sadness, and may involve dysfunction in cognition, sleep, appetite, and energy. Abnormalities in multiple brain regions have been implicated in the disorder, many of which are part of the limbic-cortical-striatial-pallidal-thalamic (LCSPT) network (Drevets et al., 2008; Sheline, 2000) . The importance of this network in the development of depression has been established in subjects suffering from post-stroke depression or depression associated with degenerative diseases of the basal ganglia, which are associated with neuropathological changes within the structures of the network (Beblo et al., 1999; Levada and Slivko, 2006) . The results of in vivo neuroimaging and post-mortem histopathological studies involving subjects with primary mood disorders have also implicated the LCSPT network in the pathophysiology of depression.
Of the subcortical structures, the hippocampus has been particularly well studied in depression. Although the literature is far from unanimous, most reviews (e.g., Lorenzetti et al., 2009 ) and meta-analyses (Koolschijn et al., 2009) conclude that hippocampal volumes are smaller in individuals with MDD compared to healthy control samples. Furthermore, hippocampal volume has been found to be inversely correlated with total time spent depressed (Sheline et al., 1999) . Despite the strong associations between dysfunction in the basal ganglia and thalamus in MDD, relatively few studies have assessed the volumes of these structures.
We are aware of only one magnetic resonance imaging (MRI) study explicitly examining thalamic volumes using manual segmentation (Caetano et al., 2001) ; no significant difference was observed between MDD and control subjects. The paucity of volumetric imaging studies assessing the thalamus may be attributable to the low tissue contrast resolution between the thalamus and adjacent white matter in neuromorphological MRI scans. In contrast, voxel-based morphometry studies that do not rely on hand segmentation have generally found smaller thalamic volumes in MDD (Kim et al., 2008; Soriano-Mas et al., 2011;  Contents lists available at SciVerse ScienceDirect 
